.
Hospice has been viewed as a mechanism for improving the quality of EOL care. NH residents receiving hospice care have been shown to have lower risk of hospitalization and higher probability of receiving pain management in accordance with clinical guidelines (Gozalo & Miller, 2007; Miller, Mor, & Teno, 2003) . Families reported that their loved ones' physical symptoms and emotional needs were better addressed after hospice enrollment (Baer & Hanson, 2000) . The prevalence of hospice use in NHs has increased from less than 10% in 1996 to 33% in 2006 (Miller, Lima, Gozalo, & Mor, 2010; Miller & Mor, 2001 . Despite this growth, the rate of hospice use in NHs remains generally low and varies substantially across states and across facilities (Miller et al., 2010; Petrisek & Mor, 1999; Zerzan, Stearns, & Hanson, 2000) . In addition, many hospice users do not enroll in hospice until very close to death, which may not allow sufficient time to effectively manage their symptoms and to meet their care needs (Miller, Mor, et al., 2003; Miller, Teno, & Mor, 2004) . More than one third of NH hospice enrollees use hospice for a week or less, and about 16% of hospice stays last no more than 3 days (Huskamp, Stevenson, Grabowski, Brennan, & Keating, 2010; Miller, Weitzen, & Kinzbrunner, 2003) . The prevalence of such short stays has increased significantly over time (Miller, Weitzen, et al., 2003) .
Studies have identified several categories of factors associated with hospice use in NHs: individual characteristics (e.g., health and demographic factors, treatment restrictions and preferences), state policies (e.g., Medicaid case-mix reimbursement, hospice certificate of need), facility characteristics and market attributes (e.g., ownership, staffing, hospital and hospice supply) (Christakis & Iwashyna, 2000; Huskamp et al., 2010; Iwashyna, Chang, Zhang, & Christakis, 2002; Miller et al., 2010; Petrisek & Mor, 1999) , and rural-urban locations(Temkin-Greener, . However, to our knowledge, no study has yet examined the effect of EOL care practice style on residents' hospice utilization. Compared with facility structural attributes, practice styles may be more mutable and, therefore, represent better opportunities for increasing hospice utilization in NHs. The objective of this study was to address this gap in the literature by answering the following questions: (a) Is NH's self-reported tendency to offer hospice to EOL residents an independent factor associated with residents' hospice utilization? (b) Is NH's self-reported tendency to initiate aggressive treatments (hospital transfers and feeding tubes) independently associated with residents' hospice utilization?
Design and Methods

Data and Population
This study used survey and administrative data. The End-of-Life Care (EOLC) survey was originally conducted in 2007 in New York State (NYS) NHs to develop EOL care process measures (Temkin-Greener et al., 2009) . The EOLC Survey focused on Directors of Nursing (DON) as respondents and included questions about facilities' EOL care practices, such as tendency to offer hospice and treatment aggressiveness. The survey methods have been described in detail elsewhere (Temkin-Greener et al., 2009) . DONs from 313 NHs returned the survey (representing a response rate of 51.5%) among which 290 facilities had answered the questions on EOL care practices. These 290 facilities were included in this study. The Medicare Denominator File and the Minimum Data Set (MDS) were used to indentify residents in these facilities who died in 2007. The MDS also provided residents' demographics, documentation for treatment restrictions, and health status. Medicare Hospice Claims data were used to measure hospice utilization. The Online Survey Certification and Reporting (OSCAR) system and the Area Resource File provided facility characteristics and market regions.
Long-term-care residents in the 290 study facilities who died in 2007 were eligible for the study. Long-term-care residents were defined as meeting either of the two following criteria: (a) had length of stay in NHs of 3 months or more; (b) had length of stay of less than 3 months, but the stay was not for rehabilitative/post-acute care and not paid by Medicare. Short-term rehabilitative/ post-acute residents were not included because they typically have differently care goals and generally are not anticipated to die during a post-acute session; that is, these individuals were not regarded as potentially EOL residents. Two exclusions were made: (a) residents younger than 65 years of age and (b) those without a comprehensive MDS assessment (initial, annual, or significant change) within 3 months prior to hospice enrollment (for hospice users) or in the last 3 months of life (for hospice nonusers), as they were missing important EOL health information. In total, 4,540 decedents were identified as the study sample, representing about 40% of the decedents from the study facilities.
Variable Construction
Outcome Variables.-Hospice use-a dichotomous variable-was measured for each individual who indicated hospice use. Length of hospice use-a continuous variable-was constructed for hospice users, measuring the number of days as hospice enrollees. We defined hospice as hospice services provided in NHs; therefore, inpatient hospice care provided in hospital-based hospices was not included.
Variables of Interests.-Three main variables of interests, assessing NHs' EOL practice style, were included. Each of these variables was based on a five-point Likert scale with a numeric score ranging from 1 (strongly disagree) to 5 (strongly agree). The tendency to offer hospice was measured by the DON's response to the statement "We offer hospice routinely to residents who are near the end of life." Tendency to hospitalize was measured using response to statement "Residents at the end of life need to be hospitalized to receive proper care for infections such as pneumonia." Feeding tube initiation was measured using the statement "When residents at the end of life lose weight or stop eating, we frequently insert a feeding tube." We checked the pairwise correlations among these variables of interest and found no evidence of multicollinearity.
Covariates.-Following literature review and consultation with clinical experts, we developed a list of individual risk adjustors and selected facility characteristics that are likely to influence hospice utilization and available in the MDS and the OSCAR (Gozalo & Miller, 2007; Petrisek & Mor, 1999) In order to control for individuals' health, we used the last comprehensive MDS assessment before hospice enrollment date for hospice users and the last comprehensive MDS assessment prior to death (nonenrollment) for hospice nonusers. The average number of days between the selected MDS assessment and the study outcome was 34.4 (SD = 27.4) for hospice residents and 39.6 (SD = 26.3) for nonhospice residents. All risk adjustment variables used in the final models are presented and defined in Table 1 .
Statistical Analysis
Two statistical steps were performed using STATA 10.0 (StataCorp LP, TX). First, we fit a logistic model with hospice use as the dependent variable. In the second step, we fit a generalized linear model (GLM) to estimate the length of hospice use. Because the length of hospice use was highly right skewed, the log was specified as the link function in GLM. We chose the link function instead of a regular regression with log-transformed dependent variable because the GLM directly models the outcome on its original scale so that the results may be interpreted directly without retransforming from log scale to the original scale (Buntin & Zaslavsky, 2004) . Exponential of the parameter estimates was calculated to provide the magnitude of the multiplicative effect of one-unit increase in a predictor on the dependent variable. We included fixed effects of metropolitan/micropolitan statistical areas (MSA) in both models to control for the fact that residents from same market area may be subject to same hospice supply, hospital supply, and local practice patterns, which in turn influence their hospice utilization. For both models, we used Huber White sandwich (robust) estimates of variance and standard errors clustered by NHs. We calculated the standardized residuals and removed outliers (about 5% of the observations with large residuals) from both models to reduce potential bias due to influential observations. The squared terms of the variables of interest were tested to explore the possible nonlinear relationships.
Results
Descriptive Characteristics
Because the analysis was based on NHs that had responded to the EOL care survey rather than a random sample of NYS facilities, the possibility of a selection bias was considered. We compared the study facilities to all NHs in NYS with regard to facility characteristics, residents' hospice use, demographics, treatment restrictions, and health characteristics. The results are presented in Table 1 . Compared with NYS facilities, NHs in the study sample employed slightly fewer registered nurses (RN) (p < .001) and were larger (p = .037). At the resident level, the study population was slightly older (p < .001), included fewer Whites (p < .001), and had lower rates of do-not-resuscitate (DNR) orders (p < .001). The sample population was also somewhat healthier as suggested by lower prevalence of cancer, end-stage diagnosis, and dyspnea, compared with all NH residents (p = .004, p < .001, and p = .003, respectively). Characteristics of the study residents and their facilities are summarized by hospice use status (Table 2) .Overall, about 18% of the study residents used Medicare hospice services in NHs before death. The length of hospice use was on average 93 days, with a large variation (SD = 144.75, with first decile, median, and ninth decile being 3, 23.50, and 294 days, respectively). Compared with hospice nonusers, hospice users tended to reside in facilities with more staff hours per resident day, for licensed practical nurses (LPN) and certified nurse aides (CNA) combined (3.27 vs. 3.04 hr), lower RN to LPN and CNA ratio (15.44% vs. 16.19%) , fewer Black and Medicaid residents (8.09% vs. 13.68% and 67.66% vs. 70.14%, respectively), more private-pay residents (19.64% vs. 17.44%), and forprofit facilities (32.28% vs. 46.10%). Hospice users were different from hospice nonusers in other ways. They were more likely to be White (88.50% vs. 78.76%) and less likely to be men (30.51% vs. 34.87%), and they were more likely to have had DNR and do-not-hospitalize orders prior to hospice enrollment (80.27% vs. 67.88% and 12.95% vs. 9.85%, respectively). Hospice users and nonusers also differed with regard to diseases and health conditions. Cancer (20.46% vs. 14.00%), depression (50.97% vs. 41.95%), and fractures (7.99% vs. 6.03%) were more common among hospice users, whereas congestive heart failure (26.27% vs. 31.10%), chronic obstructive pulmonary disease (COPD) (15.74% vs. 22.78%), and renal failure (8.23% vs. 11.36%) were more prevalent among hospice nonusers. More hospice users had endstage diagnosis (14.41% vs. 7.86%). Fewer hospice users stayed in NHs for short periods of time-less than 92 days (25.77% vs. 30.03%).
Factors Associated With Hospice Use
In Table 3 , we present the results from the logistic regression model with hospice use as the dependent variable. The three facility selfreported EOL practice style measures were all significantly associated with hospice use. Living in facilities with reported higher tendency to offer hospice substantially increased residents' odds of using hospice (odds ratio [OR] = 2.760, confidence interval [CI]: 1.135-6.716), and the odds increased at a diminishing rate (OR of squared term = 0.853, CI: 0.748-0.972) (p = .048, joint likelihood ratio test). Facilities' reported tendency to hospitalize residents was also a significant predictor of residents' hospice use (p = .002). Residents from NHs with higher tendency to hospitalize had lower odds of using hospice (OR = 0.679, CI: 0.532-0.866). We also found that residents from NHs with higher tendency to initialize feeding tubes had higher odds of using hospice (OR = 1.459, CI: 0.1.132-1.880).
Several facility characteristics were associated with residents' hospice use. Residents in facilities that were religiously affiliated (OR = 2.004, CI: 1.296-3.099) that had higher LPN and CNA staffing (OR = 5.422, CI: 3.035-9.687) or that had greater percentage of Medicare residents (OR = 1.075, CI: 1.044-1.106) had greater odds of using hospice.
Several individual factors were also associated with residents' risk of hospice use. Demographic 
Factors Associated With the Length of Hospice Use
Results from the GLM modeling the length of hospice use are also presented in Table 3 . Of the three facility practice measures, only reported tendency to hospitalize was associated with the length of hospice use (p = .064). Residents in NHs with one point higher score for tendency to hospitalize used about 27% fewer hospice days (Exp(beta) = 0.734, CI: 0.529-1.018). Two facility characteristics were significantly associated with the length of hospice use. Residents in facilities with religious affiliation and in facilities with higher LPN and CNA hours per resident per day tended to use hospice for a longer period of time (p = .033 and p = .002, respectively).
Discussion
Although caring for residents at the EOL with increasingly complex care needs, NHs face challenges of staffing shortages, high turnover, inadequate staff training in EOL/palliative care, and limited financial resources. Medicare hospice benefit is often thought of as an opportunity to provide quality EOL care to residents without increasing the demands on NH staff (Gozalo & Miller, 2007; Miller, Mor, et al., 2003) . However, the prevalence of hospice use in NHs has been quite low, perhaps too low to markedly influence the quality of EOL care (Miller & Mor, 2001; Miller et al., 2010; Petrisek & Mor, 1999; Zerzan et al., 2000) . This is the first study, we are aware of, to focus on NH self-reported EOL practice styles as independent explanatory factors for hospice utilization. It demonstrates the independent importance of EOL self-reported practices in affecting residents' probability of hospice use and their duration of hospice enrollment.
After controlling for individual risk factors and facility characteristics, we found that NH's selfreported tendency to offer hospice significantly influences residents' likelihood of hospice use, but not the length of hospice use. The duration of hospice enrollment varies substantially and is highly right skewed (Figure 1) , which may reflect NH staff's ability to recognize residents' terminal status early enough to intervene with hospice referral. Although virtually all NHs experience a significant proportion of deaths among their residents each year, the staff typically do not view themselves as caring for the dying (Mezey et al., 2000) . They receive very limited or no training in EOL care and may be limited in the skills to effectively recognize end-stage illness (Ersek, Kraybill, & Hansberry, 1999; Whittaker, Kernohan, Hasson, Howard, & McLaughlin, 2006) . Less than 15% of residents in our sample were recognized as having life expectancy of 6 months or less in the last 3 months of life ( Table 2 ). The uncertainty of disease trajectories for many residents further compounds hospice referral and its timeliness. The vast majority of NH residents had noncancer diagnoses and/ or cognitive impairment for which clinical prognostication is often inaccurate and unstable (Christakis & Escarce, 1996; Forster & Lynn, 1988; Mitchell et al., 2004) . Presently no EOL guidelines are specifically developed for NHs, and most facilities do not have formal EOL/palliative care programs or care protocols (Oliver, Porock, & Zweig, 2004; TemkinGreener et al., 2009) . As a result, residents who are indeed at the EOL may not be identified-and thus not referred to hospice-until very close to death, if at all.
Our findings suggest that everything else being equal, residents living in facilities reporting higher tendency to transfer EOL residents to hospitals were less likely to use hospice and started using hospice closer to death, if at all. Facilities' self-reported tendency to hospitalize could influence residents' hospice utilization in two ways. First, facilities may present hospital care as superior to hospice care or even as the only option, which potentially shifts residents' preferences away from hospice care. Second, in facilities with a higher hospitalization rate, residents may automatically choose the "norm" despite being offered the hospice option. Future studies need to disentangle these two possible mechanisms, as the two mechanisms require different interventions in order to increase hospice use.
Contrary to our expectations, we found that residents in NHs reporting higher tendency to initiate feeding tubes were also more likely to use hospice services. Although scientific evidence suggests that feeding tubes are not the standard of care for individuals with advanced dementia, once a decision is made to initiate a feeding tube, it may be more difficult for families and NH staff to stop such an intervention, even at the EOL. Furthermore, although NH's self-reported tendency to initiate tube feedings may indicate their aggressiveness in care practices, it may also be perceived as an indicator of caring and responsiveness toward their residents when a resident may lose weight or stop eating at the EOL. Feeding tubes may be a way in which the NHs demonstrate caring and not "abandoning" residents (Gillick & Volandes, 2008) . Hospice care may be an extension of this caring approach at the EOL irrespective of a prior feeding tube decision. Future studies are needed to better understand the relationship between NHs' feeding tube use and hospice use patterns.
NHs' EOL care practice styles may be influenced by several factors. NHs with greater access to hospice may be more likely to offer the hospice option to residents. Two studies have demonstrated the relationships between higher hospice utilization and more hospice providers in the same market and shorter distance to the closest hospice, respectively (Gozalo & Miller, 2007; Miller et al., 2010) . Better data on NHs' access to hospice and hospice capacities, which virtually do not exist now, (Medicare Payment Advisory Commission, 2008) are necessary to examine the effect of access on facilities' practice styles. Regulations and rules regarding Medicare hospice benefit may also impact facilities' practices. Hospice Wage Index for Fiscal Year 2010 (Federal Register/Vol. 74, No. 150/39384 ) included a few policy changes that can potentially reduce the length of hospice stay and thus contain Medicare cost, such as changes to the physician certification and recertification process and revisions to the hospice aggregate cap calculation. These changes may have a direct impact on hospices' willingness to enroll residents with potentially longer stays due to unstable prognosis, for example, residents with dementia, COPD, and/ or CHF. Consequently, NHs' likelihood and timing for referring these residents to hospices may also be influenced. Moreover, NH staff's limited knowledge about hospice/palliative care may result in misconceptions of hospice, which in turn could shift the facilities' dependency toward aggressive measures (i.e., hospital transfers) for EOL care. Nationally, less than 20% of NHs have special programs and/or specifically trained staff on hospice/palliative EOL care (Miller & Han, 2008) . Also, facilities' practice styles may be determined by their own residents' expressed treatment preferences at an aggregate level. Better communication between staff and residents with regard to advance care planning could result in facilities having better knowledge regarding their residents' true preferences and may be important in changing facilities' practice styles and hospice utilization.
In addition to the self-reported practice style variables, other facility characteristics were also associated with residents' hospice utilization. First, residents living in religiously affiliated NHs were more likely to use hospice and to have longer use. It has been shown that religious facilities perform better in communicating with residents and families and in staff communication and care coordination (Temkin-Greener et al., 2009) . Better communication with residents in regard to goals of care and preferences could result in greater hospice utilization (Casarett et al., 2005) . Better communication and coordination among staff may result in earlier recognition of residents' terminal status, thus potentially increasing the likelihood of hospice utilization. Second, residents in NHs with higher LPN and CNA staffing levels are more likely to use hospice. LPNs and CNAs are the frontline staff and assume more than 90% of direct patient care (Riggs & Rantz, 2001) . Better communication between frontline staff-especially the CNAs-and coworkers has been shown to be associated with better EOL care processes, suggesting the important roles of LPNs and CNAs in providing EOL care (Zheng & TemkinGreener, 2010) . Having more LPNs and CNAs may increase the likelihood of noticing residents' health decline and may also increase their influence if LPNs and CNAs advocate for residents, both potentially increasing the probability of using hospice.
Several study limitations should be mentioned. First, our study sample was slightly different from the general population of NYS NHs. Overall, these differences were minimal and unlikely to substantially bias the results. Second, the time gap between the last MDS assessment-the source of resident health characteristics-and the study outcomehospice enrollment/nonenrollment-was smaller for hospice residents than for nonhospice residents (34.4 vs. 39.6 days). However, the difference was very small and unlikely to bias the relationships between facility self-reported EOL care practices and hospice use. Third, EOL care practices were assessed by a single respondent in each facility. Although facilities' tendency to offer hospice and treatment aggressiveness are determined collaboratively by physicians, management teams, and nursing staff, the DON is in an ideal position to assess and report on the general care philosophy and EOL care practices in their facilities, as they provide oversight to nursing staff and play an integral part in the development and execution of facility policies and procedure. It has been shown that NH managers (including DONs) are able to provide a valid assessment of care in their facilities (Dubois, Bravo, & Charpentier, 2001 ). In addition, it is possible that DON's reported EOL care practices are influenced by the predictive factors for actual hospice utilization, such as resident case mix and staffing. Our analyses addressed this confounding issue using comprehensive multivariate risk adjustment models in which confounders at both individual and facility level were controlled for. Fourth, our study focused on NYS facilities only. To generalize our findings, therefore, requires caution. Finally, our study focused on each resident's last NH stay, and we did not control for the fact whether a resident had previous stays in the same NH. NH residents who had previous stays may be better known to the facility. The facility may be more familiar with their conditions and, therefore, more likely to recognize their terminal status. However, our study focused on long stay residents whose average length of NH stay is more than a year , which should give the NHs sufficient time to get familiar with their conditions. In addition, we controlled for whether the last NH stay is longer than 3 months-an indicator potentially associated with the NHs' familiarity with the residents' conditions. In summary, this study suggests that NH residents' hospice utilization is not only correlated with their individual risk factors and facility characteristics but also associated with the reported EOL care practice styles in their facilities. Potential interventions and policy initiatives designed to effect greater hospice utilization in NHs may need to focus on the practice styles at the facility level.
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